Importance of serum source for the in vitro replicative senescence of human bone marrow derived mesenchymal stem cells.
Human mesenchymal stem cells (hMSCs) may be used for therapeutic applications. Culture conditions such as the serum source may impact on cell quality and the onset of replicative senescence. We have examined the effect of culturing hMSCs in autologous serum (AS) versus fetal bovine serum (FBS) on factors involved in in vitro replicative senescence. hMSCs from four donors were cultured in 10% FBS or 10% AS until they reached senescence. Cells were harvested at early passage and near senescence to study factors known to be involved in cellular senescence. The number of population doublings till senescence was similar for cells cultured in FBS, but varied greatly for hMSCs cultured in AS. FBS cells accumulated in S phase of cell cycle. This could not be explained by increased expression of cell cycle inhibitor proteins. Heat shock proteins were upregulated in AS compared to FBS cells. Reactive oxygen species and nitric oxide were upregulated in senescent FBS cells. Telomeres were shorter in senescent cells, more significantly in FBS cells. The source of serum was a determinant for the time till senescence in cultured hMSC. Serum source affected aspects of cell cycle regulation and the levels of heat shock proteins. Several mechanisms are likely to be responsible for replicative senescence in hMSC. Insight into the molecular details of how serum factors impacts on these mechanisms is important for the safe use of hMSCs in clinical applications.